Mac-1 (CD11b/CD18) mediates adherence-dependent hydrogen peroxide production by human and canine neutrophils.
Human neutrophils exposed to protein-coated polystyrene or cultured endothelial monolayers produce large quantities of H2O2 in response to soluble stimuli that elicit little or no secretion of reactive oxygen species from cells in suspension. To characterize the mechanisms involved in this adherence-dependent respiratory burst, we have investigated the possible role of one integrin known to participate in the adhesion of neutrophils to endothelial cells, CD11b/CD18 (Mac-1). H2O2 production was examined with chemotactic factor-stimulated human and canine neutrophils exposed to protein-coated surfaces and cultured human and canine endothelial cells. The two protein-coated surfaces used were type I collagen-coated glass or plastic, a surface to which neither human nor canine neutrophils adhered, and keyhole limpet hemocyanin (KLH)-coated glass or plastic, a surface to which human and canine neutrophils adhered only after chemotactic stimulation. FMLP-stimulated human neutrophils and platelet activating factor-stimulated canine neutrophils failed to produce detectable H2O2 when in contact with type I collagen, but secreted large amounts of H2O2 when adherent to KLH or endothelial cell monolayers. FMLP-stimulated neutrophils from patients with CD18-deficiency failed to adhere to any of these surfaces and failed to produce H2O2 under these conditions. mAb reactive with CD18 and CD11b were equally effective in markedly inhibiting the adhesion of normal human neutrophils to these surfaces and markedly inhibited the production of H2O2. A mAb reactive with CD18 blocked adhesion of stimulated canine neutrophils, and mAb directed against both CD18 and CD11b blocked H2O2 production by canine neutrophils on KLH and endothelium. A nonbinding mAb and a mAb reactive with CD11a did not inhibit H2O2 production of human cells on KLH or endothelial monolayers, and nonbinding and binding control mAb did not inhibit H2O2 production by canine neutrophils. These results indicate that Mac-1 (CD11b/CD18) can mediate adhesion-dependent H2O2 production by human and canine neutrophils exposed to chemotactic factors.